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COLUMBIA RIVER ESTUARY STUDY TASKFORCE (CREST)
PROJECT COMPLETION REPORT

(Ssubmitted in compliance with Appendix C of
Washington Department of Ecology
Grant No. G-86015)

Following is a list of major activities for the period of July 1,

1985,

through June 30, 1985.

Grant element 1:

1.

Dredged Material Disposal at Area D, First Quarter
Activities: CREST met with officials from the Army Corps of
Engineers, Portland District, (Mr. Ken Patterson, Chief of
Waterways Maintenance Section and Ms. Nancy Case, Chief of
Dredging Operations) to review concerns over continued
unrestricted use of Area D, at Columbia River Mile 7, for
dredged material disposal (DMD). As background material for
the meeting CREST distributed a draft report which it
prepared on the subject (see Attachment E of the first
quarterly report). Discussion focused on the concern that
use of Area D for DMD may be contributing significantly to
the high rate of shoaling in Baker Bay. The Corps officials
asked for time to review the CREST report and suggested that
a second meeting be scheduled fér early November 1985.

Dredged Material Disposal at Area D, Second Quarter Activi-
ties: CREST staff attended meetings with Corps of Engineers
staff and continued working with resocurce agencies concern-
ing the Port of Chinook's request that restrictions controll-
ing use of Area D for dredged material disposal be removed
from Clatsop County's Comprehensive Plan. A second draft of
a report documenting the scope of dredged material disposal
cn Baker Bay was produced (See attachment B of second
guarterly report).

Dredged Material Disposal at Area D, Third Quarter Activi-
ties: During January 1986, CREST Staff completed their
review of current disposal practices at Area D.
Recommendations for regulating use of the site were

developed in coordination with state and federal resource
agencies and with the CREST Council. The recommendations
were proposed as amendments to Clatsop County's

Comprehensive Plan. *

Dredged Material Disposal at Area D, Fourth Quarter Activi-
ties: A final report documenting the scope of dredged
material disposal at Area D and the effects of disposal on
Baker Bay was completed. In conformance with Section 9(d)
of the grant, five copies of the report were sent to
Washington Department of Ecology (See attachment B of
Fourth Quarterly report).
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Grant element 2:

1.

Coastal Barrier Designations: CREST reviewed the U.S.

Department of Interior's coastal barrier designations
proposed for addition to the Coastal Barrier Resources
System (CBRS) and prepared comments to the Department of
Fcology and to the Oregon Department of Land Conservation
and Development recommending that Columbia River-Sand
Island/Clatsop Spit and Fort Canby be deleted from the CBRS.

Dredging, Columbia River Estuary: CREST staff met with
staff of the Corps of Engineers Navigation Branch to discuss
the Corps maintenance dredging program on the Columbia River
Estuary. The meeting focused on dredged material disposal
in the lower reaches of the estuary and on problems assoc-
iated with continued maintenance of the Chinook Channel.

Dredged Material Disposal Meeting: Staff attended two
interagency meetings in Portland to discuss new strategies
for dredged material disposal associated with Corps of
Engineers work. The main topic of the meetings was a
preliminary proposal by the Corps to create an 1,100 acre
dredged material island in the area between Taylor Sands and
the Astoria-Megler Bridge.

Grant element 3:

1.
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Permit Application Assistance to the Port of Ilwaco: CREST
staff assisted the Port of Ilwaco in filing for a Clatsop
County Review Use permit to remove approx1mapely 3,000 cubic
yards of dike stone from Baker Bay West Chanpel w1th depos-
ition of the material at the base of a pile dike at river
mile 1.6. CREST staff also prepared findings of fact recom-
mending to Clatsop County that the permit reqguest be approv-
ed. (see attachment B of first quarterly report) (Note:
This item was a bi-state activity.)

Permit Application Assistance to the Port of Chinook: CREST
staff assisted the Port of Chinook in filing for a Clatsop
County Review Use permit to dispose of dredged material at
East sand Island and at Area D and in preparing materials
necessary to initiate an amendment to Clatsop County's
Comprehensive Plan to lessen County restrictions on use of
Area D. With respect to the Port's application for a review
use permit CREST staff prepared findings recommending
approval of the Disposal with conditions (see Attachment C
of first quarterly report and attachment C of third quarter-
ly report). (Note: This item was a bi-state activity.)

Tongue Point Dredging Proposal; Interworld, Inc.: Inter-
world, Inc. contracted with CREST staff to develop permit
application materials for dredging the area between Piers 4
and 5 at Tongue Point, and to assist the firm by identifying
an appropriate location for the disposal of dredged




materials. As part of this work CREST investigated the
feasibility of disposing of dredged sediments in the flow
lane of the Columbia River. To determine what sediment
quality standards had to be met, CREST coordinated its in-
vestigation with the Washington Dept. of Ecology, the Oregon
Dept.of Environmental Quality and the Environmental Protec-
tion Agency. (Note: This item was a bi-state activity.)

Plan Amendment Request by the Port of Chinook, Reviewed for
Clatsop County: CREST staff completed plan amendment
language for a request by the Port of Chinock to designate
the following dredged material disposal sites in Clatsop
County's Plan:

1) a beach nourishment site on East Sand Island
2) an upland disposal site on East Sand Island
3) Area D

The amendments have been approved by the Clatsop County
Planning Commission and by the Board of County Commissioners
(see Attachment B of third quarterly report). (Note: This
item was a bi~-state activity.)

Coordination with Pacific County: CREST staff met with Ken
Kimura, Pacific County Planning Dlrector, to discuss current
CREST projects. .

Coordination with Department of Ecology Staff: CREST staff
met with Lisa Randlette of the Department of Ecology to
discuss Pacific and Wahkiakum Counties' Shoreline Master
Programs and Washington permit requirements and procedures.

Skamokawa Waterfront Redevelopment: The Cowlitz-Wahkiakum
Governmental Council and Wahkiakum Port District $#2 (a CREST
member) asked CREST's assistance with preliminary planning
for Waterfront improvements in Skamokawa, Washington. The
planned improvements include development of a waterfront
trail and foot bridge across Skamokawa Creek, expansion of
Skamokawa Vista Park, rehabilitation of two historic build-
ings and other projects. CREST staff commented on a pre-
liminary feasibility study for the project, and provided
technical assistance.

Grant element 4:

1.

CREST Council Meetings: The Crest Council held eleven
meetings over the grant period. The agendas and minutes of
the meetings have been provided as Attachment A of each of
the quarterly reports.

Workshop on Wetland Preservation through Land Trusts: A
workshop sponsored by CREST-was held at the Columbia River
Maritime Museum in Astoria on the 1l4th of April. The
workshop explored the possibility of organizing a non-profit
land trust to help preserve valuable wetland property.
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CREST COUNCIL MEETING . - CP 5o
'THURSDAY, APRIL 24, 1986 ' b & (x*
LAMPLIGHTER RESTAURANT > o D)

39TH & "L" Streets (& W
SEAVIEW, WASHINGTON ' &tp
)
AGENDA

12:00 Call to Order/Introductions
Announcements

Consideration of March 27 Minutes
Consideration of March Financial Statement
March Financial Status Report

March Implementation Report

BACKGROUND

*2. The minutes of the March 27 meetlng are enclosed for
Council review and approval.

*3, The March Financial Statement is enclosed for
Council review and approval.

4. The March financial status report is enclosed for
the Council's information.

‘5. The March Implementation report is enclosed and will
be reviewed by David Fox.

*action requested
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CREST COUNCIL MEETING
THURSDAY, MAY 22, 1986
LAMPLIGHTER RESTAURANT

39TH & "L" Streets
SEAVIEW, WASHINGTON

AGENDA

Page # 12:00 cCall to Order/Introductions

1. Announcements

*2 ., Consideration of March 27 Minutes

3 *3, Consideration of March and April Financial

Statements
4. March and April Financial Status Reports

5. FY87 Budget Outlook

"5 &6 6. March and April Implementation Report
BACKGRQUND
*2. The minutes of the March 27 meeting were enclosed in

*3.

the March mailing and will be reviewed for Council review
and approval.

The April Financial Statement is enclosed. The March and
April statements will be reviewed for Council approval.

The April financial status report is enclosed for the
Council's information.

A new budget for FY87 will be presented to the Council for
approval at its June meeting. Paul will review FY87 income
projections and expenditures for the Council's information.

The April Implementation report is enclosed and the March
and April reports will be reviewed by David Fox.

*action requested



MINUTES

MAY 22, 1986

CREST COUNCIL MEETING

LAMPLIGHTER RESTAURANT
——SBAVIEW,—WASHINGTON—

12:15 Lunch/Call to Order/Introductions

DELEGATES/ALTERNATES: George Cooper, City of Warrenton
Joan Dukes, Clatsop County

Stan Hauer, City of Astoria
Frank Heer, Port of Ilwaco

Bob Petersen, Port of Ilwaco
Curt Schneider, Clatsop County

CREST STAFF: Mark Barnes, Planner

" Paul Benoit, Director
David Fox, Planner

Isabel Turner, Admin. Asst.

AGENDA ITEM #1: ANNOUNCEMENTS |
Stan Hauer, Chairman, opened the meeting. There were no
announcements. -

AGENDA ITEM #2: MARCH 27 MINUTES
Frank Heer moved to approve the March minutes. Seconded by

George Cooper. Unanimous.,

AGENDA ITEM #3: MARCH AND APRIL FINANCIAL STATEMENTS
Frank Heer moved to approve the financial statements.
Seconded by George Cooper. Unanimous.

AGENDA ITEM #4: MARCH AND APRIL FINANCIAL STATUS REPORTS
Paul reviewed the financial status report. There were
no questions.

AGENDA ITEM #5: FY87 BUDGET OUTLOOK

. Paul reviewed the budget outlook and projected income
for FY87. The FY87 proposed budget will be reviewed at a
budget committee meeting in June. It will then be
presented to the CREST Council at the June 26 Council
meeting. :

AGENDA ITEM $6: MARCH AND APRIL IMPLEMENTATION REPORTS
David Fox and Mark Barnes reviewed the implementation
reports. There were no questions.

Meeting adjourned at 1:15 p.m.

-7~
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CREST COUNCIL MEETING
THURSDAY, JUNE 26, 1986
SHELBOURNE RESTAURANT
~SEAVIEW, WASHINGTON

AGENDA
Page § 12:00 Call to Order/Introductions
1. Announcements - '"Farewell Jean, we will miss you"

- "Good luck Paul, in your new endeavors"

2 *2. Consideration of May 22 Minutes
384 *3, Consideration of May Financial Statement
5 4. May Financial Status Report
6 - 10 *5. FY87 Budget
11 & 12 6. May Implementation Report
BACKGROUND

*2., The minutes of the May 22 meeting are enclosed for Council review
and approval.

*3, The May Financial Statement is enclosed for Council review and
approval. ‘

4. The May financial status report is enclosed for the Council's
information.

*5. A proposed FY87 budget is enclosed for your review and approval.
Background materials supporting the proposed budget and detailing
projected income are also enclosed.

6. The May Implementation repoft is enclosed and will be reviewed by

David Fox and Mark Barnes.

*action requested
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DREDGED MATERIAL DISPOSAL AT AREA D

David S. Fox

Paul Benoit

Columbia River Estuary Study Taskforce

June 1986

The preparation of this report was financially aided
through a grant from the Washington State Department of
Ecology with funds obtained from the National Oceanic and
Atmospheric Administration, and appropriated for Section 306
of the Coastal Zone Management Act of 1972.
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EXECUTIVE SUMMARY

Area D is an in-water dredged material disposal site
located in the north channel of the Columbia River Estuary
approximately 4,200 feet south of the Chinoock pile dike. The
site is used exclusively by the Army Corps of Engineers and
their contractors. Disposal at Area D, is contributing to
shoaling in Baker Bay and is contrary to local government and
state and federal resource agency policy restricting use of the
site. At issue is whether the contribution to shoaling is
significant and whether continued disposal should be curtailed.
This paper presents background information on Area D and
related shoaling problems and recommends revised disposal
policy for regulating use of the site.

An overview of the paper is presented below.

1) Policies stated in local shoreline master programs and
comprehensive plans restrict dredged material disposal at Area
D to periods when sea and weather conditions prohibit dredging
vessels from using ocean disposal sites.

2) There have been inconsistencies in Corps of Engineers' and
other agencies' policy statements concerning the use of Area D.
The prevailing resource agency policy, however, has been
similar to the local comprehensive plan policy discussed in
(1), above.

3) Baker Bay has shoaled considerably in the past 100 years.
The main cause of past shoaling has been jetty construction and
the associated stabilization and enlargement of Sand Island in
the bay.

4) In the period from 1868 to 1935, Baker Bay gained 104 - 119
million cubic yards of sediment. This amounted to a shoaling
rate of 1.47 inches per year for a total of 98.5 inches over
the 67 year pericod.

5) In the period from 1935 to 1958, Baker Bay lost 4.8 - 6,2
million cubic yards of sediment. This amounted to an erosion
rate of 0.21 inches per year for a total of 4.8 inches over the
23 year period. This loss of sediment can be attributed
primarily to the breaching of Sand Island.

6) The shoaling rate of the bay from 1958 to present has not
vet been quantified. Shoaling has apparently continued on the
bay's inner flats.

7) Research on the movement of sediment from Area D has pro-
duced evidence that a portion of the disposed of sediment moves
into Baker Bay; however, none of the research results are
conclusive.

ix



8) The Corps is now placing an average of 645,000 cubic yards
of material at Area D per year. 84% of the disposal apparently
takes place when sea and weather conditions are generally too
rough to allow safe transit of dredging vessels to ocean
disposal sites. Therefore, it is reasonable to assume that 16%
of the disposal does not comply with agency, shoreline master
program, and comprehensive plan policy discussed in (1) and
(2), above.

9) TIf all of the material disposed of at Area D entered and
settled in Baker Bay, the resulting shoaling rate would be 0.64
inches per year. Evidence suggests that the material entering
Baker Bay from Area D is comprised of fine sediments
transported in the water column. If all of these fine
sediments entered the bay and all coarse sediment moving in the
bedload were excluded, the resulting shoaling rate would be
0.17 inches per year. The latter shoaling rate is much lower
than past shoaling rates experienced by the estuary's bays.

10) The Corps of Engineers has stated that using ccean disposal
sites in lieu of Area D would be prcohibitively expensive.
Estimates show, however, that there would be less than a 5%
increase in channel maintenance cost if all disposal at Area D
were in compliance with agency, shoreline master program and
comprehensive plan policy.

11) Four policy options for Area D disposal are discussed in
the report:

-Retain the present restrictions on the use of Area D

-Eliminate the present restrictions on the use of Area
D

-Allow the Corps to continue the disposal of sediment
at Area D with restrictions based on total cubic
yardage and types of dredging projects rather than on
weather conditions.

-Allow the Corps to continue the disposal of sediment
at Area D with restrictions based both on total cubic
vardage for identified dredging projects and on
weather conditions.

12) The third policy option listed in number 11, above, was
selected in coordination with local jurisdictions in Washington
and Oregon, the Corps of Engineers, and state and federal
resource agencies. A 5-year limit of 3,250,000 cubic yards was
placed on Corps projects and an annual limit of 100,000 cubic
yards was placed on non-Corps projects. The disposal
limitations included in the policy will not allow disposal to
increase significantly above its present level. The
limitations are enforceable because disposal volume can be
readily monitored. Since enforcing the current peclicy would
increase channel maintenance costs and not likely have any
beneficial effect on Baker Bay, limiting the disposal to
current levels appeared to provide the best compromise.



STATEMENT OF PROBLEM

Prior to 1986 the Corps of Engineers has utilized Area D
for the disposal of dredged materials from several maintenance
dredging projects on an unrestricted basis. Such unrestricted
disposal has contributed to shoaling in Baker Bay, has been
contrary to the recommendations of state and federal resource
agencies, and has been in direct conflict with local shoreline
master program and comprehensive plan policies which prescribed
only limited use of Area D.

INTRODUCTION

Area D is an in-water dredged material disposal site
located in the north channel of the Columbia River
approximately 4,200 feet south of the Chinook pile dike (Figure
1). The site is utilized for dredged material disposal
exclusively by the Corps of Engineers and their contractors.
Over the past several years, local officials and state and
federal agencies have expressed concerns regarding shoaling in
Baker Bay and the possibility that dredged material disposed of
in Area D may be contributing significantly to this shoaling
problem. As a general rule, resource agencies have required
that in-estuary disposal only be allowed when it is not
feasible to use alternative disposal sites and methods which
result in fewer environmental impacts. As a result of these
concerns and requirements, the Columbia River Estuary Regional
Management Plan (CREST Plan) and local comprehensive plans
included policies restricting the use of Area D to periods when
sea and weather conditions render the Columbia River Bar
impassable to dredging vessels. This restriction was intended
to reduce dredged material disposal at Area D to an absolute
minimum. The Corps of Engineers' practice over the past
several years, however, has been to place dredged material at
Area D for several channel maintenance projects in the lower
estuary regardless of sea and weather conditions.

The disparity between policies stated in local shoreline
master program and comprehensive plans and actual Corps of
Engineers practices presented a conflict. In order to resolve
this conflict, CREST, in coordination with its Washington and
Oregon member jurisdictions and the Corps of Engineers,
investigated issues pertaining to the use of Area D and
provided recommendations for revised regional and local plan
policies for regulating disposal at the site. The first four
sections of this paper present background information
pertaining to the use of Area D, including:

-Relevant Shoreline Master Program and Comprehensive
Plan and Agency Dredged Material Disposal POllCY,
-Shoaling in Baker Bay,

~Dredged Material Disposal at Area D, and
-Alternatives to Using Area D.
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The final two sections of the paper present new policy options
for regulating Area D disposal. The revised disposal policy
will be incorporated into the Columbia River Estuary Regional

Management Plan and local Shoreline Master Programs and
Comprehensive Plans.



RELEVANT SHORELINE MASTER PROGRAM, COMPREHENSIVE PLAN, AND
AGENCY DREDGED MATERIAL DISPOSAL POLICY

The use of Area D as a dredged material disposal site is
addressed in several sections of the CREST Columbia River
Estuary Regional Management Plan and local shoreline master
programs comprehensive plans. These plans cite the possible
relationship between dredged material disposal at Area D and
shoaling in Baker Bay and set policies to limit the use of Area
D and other in-water disposal sites in the estuary.

The CREST Plan includes the following statements regarding
Area D and estuarine in-water disposal:

(1) Section 24.12, Dredging and Dredged Material Disposal
Policy:

"Except for flow-lane disposal and beach nourishment,
in-water disposal inside the estuary may be substituted
for ocean disposal only when sea or weather conditions
pose a hazard to the dredging vessel."

(2) Section 41, Lower River and Islands Plan, 4. Dredged
Material Disposal at Area D and Tansy Point:

"The Area D and Tansy Point in-water dredged material
disposal sites should be used only when weather and sea
conditions render the use of disposal sites outside the
Columbia River mouth hazardous."

(3) Section 41.02, Estuary Channels, Issues and Findings:

"The fate of the dredged material deposited in estuary
disposal sites is a major concern. Much of the
material may stay in the estuary, reentering channels
or building up shoals in bays and flats marginal to the
channels. Material placed in Area D, for example, may
end up in Baker Bay, increasing the already severe
shoaling and access channel maintenance problems
there."

(4) Section 45, Baker Bay Plan, 3. Baker Bay as a
Hydraulic System:

"Dredged material disposal in Area D should be
minimized. Other in-water areas, that do not have
adverse effects on Baker Bay, should be found."

(5) Section 55.12, Lower Columbia River Estuary:

"Recent discussions with the Corps, CREST and resource
agencies have resulted in temporary termination of the
Tansy Point disposal site and restricted use of Area D.
The Astoria Turning Basin was constructed by clamshell



and barge, with disposal at sea. Area D was used when
the bar was impassable because of weather and wave
conditions."

The dredged material disposal section of the CREST Plan
describes Area D as follows (Section 59):

(6)

"D - Estuary (CoE "D")

Location 46 14'27"N, 123 57'00"W @ RM

Size 5000' x 2000

Depth 38

Relative Biological Density Moderate

Sediment Transport fines toward Baker Bay

Access Good

Traffic Density Low

Related Projects Used in place of ocean disposal for
many projects when bar conditions are rough."

The CREST Plan provided the framework of the Columbia River
Estuary portions of local shoreline master programs and
comprehensive plans in Washington and Oregon. These plans
incorporated many of the CREST Plan policies either directly or
with some alterations. The Clatsop County Comprehensive Plan
makes the following statements regarding Area D and estuarine
in-water disposal:

(7)

(8)

Section P31.3, Estuary Channels Subarea Portion of the
Land and Water Use Plan, Issues and Findings and
Subarea Policy:

"The fate of the dredged material deposited in estuary
disposal sites is a major concern. Much of the
material may stay in the estuary, reentering channels
or building up shoals in bays and flats marginal to the
channels. Material placed in Area D, for example, may
end up in Baker Bay, increasing the already severe
shoaling and access channel maintenance problems

there.

""SUBAREA POLICY

The continued use of the Tansy Point site and Area D
should occur (as per interagency agreement) only when
weather and sea conditions render the use of disposal
areas outside the mouth hazardous. New in-water sites in
the estuary may be designated in the future and that use
of Area D and Tansy Point may be discontinued with the
next few years."

Section P20.5 (Policy 3,B,3), Dredged Material Disposal
Site Selection Policy: .

"In-water disposal sites shall be in areas identified as
low in benthic productivity and use of these sites shall
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not have adverse hydraulic effects. Long-term use of
disposal sites within the estuary shall be allowed only
when no feasible alternative shoreland or ocean disposal
sites can be identified and the biological and physical
impacts are demonstrated to be minimal."

(9) Section P20:.6 (Policy 1) Dredging and Dredged Material
Disposal Policy:

"Except for flow-lane disposal and beach nourishment
in-water disposal within the estuary may be substituted
for ocean disposal only when sea or weather conditions
prohibit dredging vessels from using ocean disposal
sites."

Standard s4.233 of the Clatsop County Land and Water Develop-
ment and Use Ordinance sets the following standard for in-
estuary disposal:

(10) "F. Except for flow-lane disposal and beach nourishment,
disposal of dredged materials inside the estuary shall be
substituted for ocean disposal only when sea or weather
conditions are a hazard to safe navigation for the
dredging vessel."

The Columbia River Estuary element of Wahkiakum County's Shore-
line Master Program makes the following statements regarding
the use of Area D:

(11) Dredged Material Disposal Standards:

"11l. Except for flow-lane disposal and beach nourishment,
deposition inside the estuary should be substituted for
ocean disposal only when sea or weather conditions are a
hazard to safe navigation for the dredging vessel."

The CREST Plan was reviewed while still in draft stages by
local, state, and federal agencies. The Corps of Engineers
commented on the following policy in a draft of the CREST Plan
concerning estuarine in-water dredged material disposal:

(12) CREST Plan Draft Dredged Material Disposal Plan Policy
(paragraph I1I,D,3,7,4):

"Deposition inside the estuary should be substituted for
ocean disposal only when sea or weather conditions are a
hazard to safe navigation for the dredging vessel."

(13) Corps of Engineers Comment on the Policy (November 15,
1978, letter from the Corps to CREST):

"9, Page 49, paragraph III.D.3.j.(4). The sentence
should be changed to state "Except for approved flowlane
disposal sites for upstream maintenance, deposition in the




estuary should be substituted for ocean disposal only when
sea or weather conditions are a hazard..."

The comment suggests that the Corps of Engineers did not object
to conditioning the use of estuarine in-water disposal sites to
periods when the sea and weather conditions precluded the use
of ocean disposal sites. The draft policy controlling use of
Area D was modified as per the Corps' comment and was incorpo-
rated into the final CREST Plan and, subsequently, into local
shoreline master programs and comprehensive plans (see Excerpts
#(1), (9), and (11), above).

There have been conflicting statements among agencies
regarding policies restricting the use of Area D. We were
unable to locate any written policies from the Corps of
Engineers regarding Area D. The following statements, which do
not necessarily represent Corps policy, were made in a 1960
Corps current-measurement program report:

(14) Corps of Engineers, 1960, p. 11, paragraph j:

"Several factors not having to do with movement of bed
material enter into the location of disposal area D, A
disposal area inside the estuary, with sufficient depth
for dumping and at an economical travel distance, is
necessary when .outside conditions are too rough to permit
dumping. Also, in the routine of dredging when the dredge
is loaded, use of a inside area for dumping expedites and
is less hazardous for changing shifts. 1In light of all
these factors it was decided to continue use of disposal
area D on a minimum-use basis."

The following statements were made in an exchange of letters
between the U.S. Fish and Wildlife Service (USFWS) and the
Corps of Engineers in 1975:

(15) June 1975 letter from USFWS to the Corps:

"Area "D". The resource agencies had understood that this
area was used only on an ebb tide when bar conditions were
such that the dredges could not safely use the ocean
dumping sites. We were understandably concerned when we
were informed at the annual dredge spoil meeting this past
February that material from the Astoria area bars has been
routinely dumped in Area "D". Although the exact fate of
this material is not known, it is highly probable that at
least a portion of it ends up in Baker Bay, which is
silting in. We believe there is an urgent requirement for
a study to determine the fate of material deposited at
this site. If it does, in fact, add to the siltation
problem in Baker Bay, then another in-water spoil site in
the estuary should be located. We therefore request that
Area "D" be used on an emergency basis only until a study
is completed."



(16) August 11, 1975, letter from the Corps to USFWS:

"The use of Area "D" in conjunction with 40-foot channel
maintenance is not based on emergency conditions. 1In
addition to use during periods of adverse weather and sea
conditions Area "D'" is used when work at the Columbia
River entrance bar is interrupted to change personnel or
to transport supplies to the dredge. However, use of Area
"D" is minimized during periods of favorable weather. The
confusion in the use of this area may have resulted from
Astoria Turning Basin construction plans which call for
use of Area "D" only if conditions at sea are unfavorable.
This restriction is necessary for the Astoria Turning
Basin construction because of the potential for polluted
material or material of a lesser quality than normally
encountered in 40-foot channel maintenance."

A 1977 letter from the Corps of Engineers to CREST made the
following statements concerning the use of Area D:

(17) September 20, 1977, letter from the Corps to CREST:

"Area D has been reserved for use during periods when sea
conditions preclude transits to Area E, A or B offshore.
It is also utilized if a dredge is loaded enroute to
Astoria for moorage or to make crew pickup. Thirdly, the
area is utilized intermittently when hopper dredging is
accomplished on the Desdemona, Flavel or Upper Sands
reaches of the navigation channel.”

The USFWS made the following statement in their review of a
recent Corps public notice involving disposal at Area D:

(18) March 15, 1984, letter from USFWS to the Corps:

"We are concerned (and surprised) that the material from
Flavel Bar is to be disposed of in the estuary in Area
"D". It was our impression, gained over the years, that
Area "D" was used when it was not possible to cross the
bar for disposal in ocean sites. In any case, it has
always been understood that material is to be placed in
Area "D" only on the ebb tide."

Comments from the State of Oregon on Corps of Engineers pro-
jects involving dredging in a navigation channel are trans-
mitted from several state agencies to the Division of State
Lands (DSL) and are then conveyed to the Corps in the form of a
Governor's letter. The following excerpts give an example of a
state agency response and a recommendation of the Governor for
a dredging project involving the use of Area D:

(19) December 14, 1984, letter from Department of Land
Conservation and Development (DLCD) to DSL:




"However, dredge disposal at in-water disposal area D
needs to be limited to occasions when weather and sea
conditions render the use of disposal areas cutside the
Columbia River mouth hazardous (Clatsop County Estuary
Plan, p.31.3). This condition has been established
through the County's acknowledged plan in the planning
process and -in numerous state and federal interagency
meetings. The Department will not object to the project
provided this condition is added to the permit."

(20) January 9, 1985, letter from Governor Victor Atiyeh to the
Corps:

"I approve the project as ocutlined in the Public Notice
subject to the following conditions:

1. ..
"2. ... "Area D" may be utilized only during ebb
tide when inclement weather precludes disposal

at other sites."

On May 22, 1985, the Corps of Engineers issued a public notice
which specified the use of Area D for Chinook Channel main-
tenance dredging. This notice did not limit the use of the
site to periods of inclement weather. Following the issuance
of the notice, several letters were exchanged among agencies
which further outlined policies on the use of Area D. DLCD
made the following comment regarding Area D:

(21) July 15, 1985, letter from DLCD to DSL:

"Finally, the Clatsop County plan limits disposal of
material at in-bay Site D to inclement weather. The
permit will need to be conditioned to limit dredge mate-
rial disposal at Site D to inclement weather conditions
when disposal offshore is not feasible..."

The State of Oregon Governor's letter did not incorporate this
DLCD comment for the Chinook Channel maintenance project.
Instead, the following condition was placed on the use of Area
D:

(22) August 21, 1985, letter from Governor Victor Atiyeh to
the Corps:

"I approve the project as outlined in the Public Notice
subject to the following conditions:

"1. ...

"2. LI 2

"3. "Area D" shall be utilized only during ebb tide."
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*

USFWS commented on the Chincok Channel maintenance dredging
project in a response both to the Corps and Clatsop County
public notice for the project. USFWS made no comment
concerning restrictions on the use of Area D in their response
to the Corps public notice. However, they made the following
statement in their response to the Clatsop County public
notice: .

(23) September 25, 1885, letter from the USFWS to Clatsop
County Department of Planning and Development:

"We also object to the indiscriminate use of Area "D" as
proposed. According to the Ogden Beeman Study (1985), 50
percent of the material deposited in Area D returns to the
navigation channel between river miles 7 and 25. A
smaller but unknown percentage of the material enters
Baker Bay, contributing to shoaling of that bay. Area D
should be used only on the ebb tide when it is not
possible for the dredging vessel or barge to cross the
bar."

CREST solicited additional comments on the use of Area D in
October of 1985 and received the following response from the
Environmental Protection Agency (EPA):

(24) November 20, 1985, letter from EPA to CREST:

"EPA has the following policy on three items proposed as
County comprehensive plan amendments:

"(1l) We have consistently held that the use of Area "D" is
to be restricted to those periods when sea and
weather conditions are hazardous for safe passage
over the bar. At all other times we expect dredged
material to be dumped at the designated Ocean Dis-
posal Sites off the mouth of the Columbia River or at
approved upland disposal sites. All dredged material
disposal at area "D" must take place on an ebb tide.

"2) ...
"(3) ...

"There is an apparent misunderstanding of resource agency
policies concerning the use of area "D". We recommend the
County request this issue be placed on the agenda of the
upcoming annual dredging meeting held by the Corps of
Engineers. This would provide an opportunity for all
interested agencies to articulate their policies and
resolve the misunderstanding."

On October 10, 1985, Clatsop County issued a permit to the Port
of Chinook for dredged material disposal at Area D. The permit
contained the following conditions restricting the use of the
site:
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(25) Staff report attached to Octocber 10, 1985, Clatsop
County development permit:

"aA. Dredged material shall be disposed of at Area D
only during periods when sea or weather conditions
pose a hazard to safe transport of the dredged mate-
rials over the Columbia River Bar. Dredged material
shall be disposed of at approved offshore disposal
sites when the dredged material can be safely trans-
ported over the Columbia River bar.

"B. When dredged material disposal at Area D is allowed
under provisions of condition A, above, said disposal
shall occur only during ebb tides.

"C. The applicant shall present Clatsop County with
written confirmation from the U.S. Army Corps of
Engineers that the dredging contract contains pro-
visions requiring the dredging cperation to comply
with Conditions A and B, above."

The Corps of Engineers did not include provisions in their
dredging contract to restrict the use of Area D to periods of
inclement weather. The Corps did, however, provide the fol-
lowing response to Ccndition A in the County permit:

{26) September 27, 1985, letter from the Corps to the Port
of Chinook:

"We strongly believe that it is inappropriate to expect or
request a contractor to cross the Columbia River Bar and
go to an ocean disposal site after October 15, 1985. We
normally bring our Corps of Engineers seagoing hopper
dredges off the bar on or before October 15, due to the
inclement weather and hazardous conditions. We anticipate
award of a contract to dredge 125,000 cubic yards in
Chinook channel on October 4, 1985. A tug and barge will
be used for disposal of material from this project. Work
is anticipated to start on approximately October 15 and
continue to the end of the environmental window on
November 30, 1985.

"It is much more hazardous for a small tug and barge than
for our seagoing hopper dredge to cross the bar. In the
interest of safety to both life and property, we will not
regquire our contractor to cross the bar. This is consis-
tent with the current wording of the Clatsop County
comprehensive plan regarding inclement weather."

The majority of resource agencies and local shoreline master
programs and comprehensive plans have applied restrictions to
use of Area D in order to reduce the amount of disposal at the
site. Some agencies have been inconsistent in their policy
toward Area D; however, restricting the use of the site to
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periods of inclement weather is the prevailing policy at local,
state, and federal levels.
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SHOALING IN BAKER BAY

Causes of Shoaling

Baker Bay has shoaled considerably in the past 100 years.
Because the shoaling process is attributable to a combination
of many influences, the causes of shoaling in Baker Bay cannot
be precisely determined. Natural and human influences that may
have affected the movement of sediment into and out of the bay
are listed below.

1. Natural shoaling in estuaries: Estuaries such as the
Columbia were formed 10,000 to 15,000 years ago when sea level
rose rapidly and flooded coastal river valleys. Since this
time, the natural process has been a slow infilling of the
estuary with sediments.

2. Natural changes in circulation, sediment load, etc.:
Natural changes in circulation patterns, river discharge
levels, and sediment load in the Columbia River have caused
both deposition and removal of sediments from Baker Bay in the
past. The net effect on the bay is unknown.

3. Volcanic eruptions: Volcanic eruptions contribute a great
deal of sediments to the estuary. Sediment from the Mt. St.
Helens eruption may have contributed significantly to shoaling
in Baker Bay.

4. Upriver Human Activities: Timber and agricultural prac-
tices in the Columbia River drainage basin have tended to
increase the total amount of sediment entering the river.
Damming and water diversion activities have had the opposite
effect by reducing the large sediment loads carried by the
river. The total sediment transport capacity of the river has
been reduced by three guarters since before 1950 (Ogden Beeman
and Associates 1985a, p. 13). In addition, dredging and
subsequent upland disposal upriver from the estuary has reduced
the total amount of sediment available to the estuary (Ogden
Beeman and Associates 1985a, p. 13). The net effects of these
activities on Baker Bay has been an increase in sediment load
and the potential for shoaling prior to the 1940's and 50's and
a decrease in sediment load after the 1950's. The present and
future trend seems to be a reduction in shoaling stemming from
these factors (Ogden Beeman and Associates 1985b, pp. 132-136).

5. Jetty Construction: Construction of the entrance jetties
has led to the stabilization and enlargement of Sand Island in
Baker Bay. The jetties have also lead to a decrease in ocean
wave influence in Baker Bay. The net effect of jetty construc-
tion has been to increase shoaling in Baker Bay.

6. Flow Diversion Structures in the Estuary: The construction

of pile dikes and creation dredge spoil islands have diverted
the main river flow from the north side of the lower estuary to
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the south side. These activities have probably contributed to
shoaling in Baker Bay by reducing the potential for flushing
the bay during freshets.

7. Pilings and Fish Traps: In the late 1800's and early
1900's many pilings were placed in Baker Bay to anchor fish
traps and to support structures. A large number of these
pilings still exist. The net effect on Baker Bay has been to
reduce currents and increase shoaling in the bay.

8. Diking: About 5,000 acres of the Chinook and wWallacut
River tidelands were diked in the 1930's (Thomas, 1983, pp. 15
and 25). Removal of these areas from tidal influence has
reduced the volume of tidal exchange of the rivers, thus
reducing the rivers' total flushing effects on the bay. The
net effect of diking the tidelands has been to increase shoal-
ing in Baker Bay.

9. Dredged Material Disposal: Since about 1945, the Corps of
Engineers has been dumping dredged material at Area D. A
portion of this material enters Baker Bay. The net effect is
an increase in shoaling in the bay.

10. Dredging: Channel dredging in Baker Bay has reduced the
total amount of sediment in the bay.

History of Shoaling in Baker Bay

The history of Baker Bay shcaling is recorded in a series
of navigation charts of the estuary mouth produced from 1839 to
1982 (Appendix A). Table 1 lists the major human events that
have contributed to shoaling and sediment removal in the bay.

Prior to jetty construction in 1885, only natural influ-
ences had caused changes in Baker Bay. The mouth of the
Columbia River, including Baker Bay, was an extremely dynamic
environment. Channels and sand bars continually changed in
size, shape, and position. Between 1839 and 1848, Sand Island
was located mid-river approximately 4.3 miles south of Cape
Disappointment (Appendix A, Figures A-1 thru A-3). By 1870,
the island had naturally shifted 1.55 miles to the north to a
position 2.75 miles south of Cape Disappointment (Appendix A,
Figures A-~4 and A-5).

The natural northerly movement of Sand Island continued
until 1885 when south jetty construction began. While the
jetty was being built, Sand Island moved into Baker Bay and
enlarged (Appendix A, Figure A-6). By 1910, the island
stabilized in approximately its present location (Appendix A,
Figures A-7 thru A-10) due to changes in current flow patterns
resulting from the new jetty. The movement and stabilization
of Sand Island in Baker Bay has been the largest recorded
shoaling event in the bay.
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Table 1. Chronology of important events affecting

shoaling in Baker Bay

1885
1895

1913

1914
1917
1932
1935

1939

1940

1945

1950
1951
1953

1984

South jetty construction began

South jetty construction completed (4.25 miles long)

North jetty construction began

Eleven foot barge access channel dredged from the east
end to the north tip of Sand Island

South jetty extension completed

North jetty extension completed

Chinook pile dike constructed

Channel from the east side of Sand Island to Ilwaco
completed (east channel)

Jetty A completed
Four Sand Island pile dikes completed

Chinock Channel (10 ft), mooring basin and breakwaters
completed

Sand Island breached

Ilwaco (West) Channel completed (8 ft)

Use of Area D for the disposal of dredged materials

begins

Ilwaco (West) Channel deepened to 10 ft

Maintenance of East Channel discontinued

Fourth pile dike on West Sand Island completed

Ilwaco (West) Channel deepened to 16 ft
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Shoaling continued to occur in the bay through the 1930's
(Appendix A, Figures A-11 thru A-13). Factors contributing to
this shoaling included the shelter from strong currents and
waves brought on by Sand Island's presence in the bay, the
effects of numerous pilings in the bay, and, possibly, the
effects of diking the Chinock and Wallacut River tidelands and
the increased sediment load in the Columbia River due to
upriver activities. From 1868 through 1935 Baker Bay gained
about 104 to 119 million cubic yards of sediment (Table 2)
(Sherwood, et al. 1984, p. 307). This represents a shoaling
rate of 1.47 inches per year (Table 2) (Sherwood, et al. 1984,
p. 311). Table 3 shows the large shift in deep water area to
shoal area.

In the period between 1935 and 1958, Baker Bay lost
sediment on the average (Appendix A, Figures A-14 and A-15).
This sediment loss is attributable primarily to the breach in
Sand Island that occurred in 1940. A great deal cf sediment
was lost from the gap between the islands during the occurrence
of the breach. 1In addition, the newly opened gap resulted in
scouring and deepening of the shallow flats immediately north
of the islands. Two channel dredging projects in the period
between 1935 and 1958 also resulted in the removal of sediments
from Baker Bay: Chinook Channel in 1940 and West (Ilwaco)
Channel in 1945. The overall loss of sediment from Baker Bay
from 1935 to 1958 amounted to about 4.8 to 6.2 million cubic
yards (Table 2) (Sherwood, et al. 1984, p. 307). This repre-
sents an "erosion'" rate of 0.21 inches per year (Table 2)
(Sherwood, et al. 1884, p. 307). Table 3 shows a small shift
of shoal area to deep water area. Although the overall average
change in Baker Bay from 1935 to 1958 involved a loss of
material, the inner bay tidal flats continued to shoal in at a
slow rate during this period (CREDDP 1984, p.5).

Numerical data on shoaling rates from 1958 to the present
were not available as of the date of this report. The Corps of
Engineers has contracted for the development of these data.
Bathymetric differencing maps indicate that since 1958, scour-
ing of sediments from the gap between East and West Sand Island
has decreased and that the inner bay flats have been slowly
. shoaling (CREDDP 1984, p.5). The magnitude of the bay's bathy-
metric changes has been lower in recent times than in previous
periods (Appendix A, Figures A-16 thru A-18).
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Table 2. Shoaling in Baker Bay from 1868 to 1958 (modified and
recalculated from Sherwood, et al. 1984, pp. 276-318)

Measurement 1868-1935 1935-1958 1868-1958
Sediment volume changes gain of loss of gain of
(millions of cubic yards) 104-119* 4.8-6.2 99-113

Shoaling rate**
(inches per year) 1.47 -0.21 1.03

*Two figures are given because the researcher calcqlated the
amounts using two different methods (see Sherwood, et al. 1984,
pp. 308-310).

**The shoaling rates were calculated using the bay's total area
below +3' MLILW. Areas above +3' MLLW were not considered in
the calculations because the original data included a
significant amount of upland area in this elevation category.
Upland area is not subject to shoaling; therefore, more
accurate shoaling estimates are obtained by excluding these
areas from the calculations.

Table 3. Changes in surface area of three depth regimes in
Baker Bay, 1868 to 1958 (modified from Sherwocod, et
al. 1984, pp. 276-318)

Depth Regime Area (acres) Area Change (acres)
(datum MLLW) 1868 1935 1958 1868-1935 1935-1958 1868-1958
above +3! 0 1035 971 +1035 - 64 + 971
+3' to -3 1728 5742 5418 +4014 ~324 +3690
-3' to -18' 5571 1701 2061 -3870 +360 -3555
below -18' 1188 0 36 -1188 + 36 -1152
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DREDGED MATERIAL DISPOSAL AT AREA D

Disposal Practices

Area D is used for maintenance dredging of Desdemona,
Flavel, Upper Sands and Tongue Point Crossing shoals and for
portions of West (Ilwaco), Chinocok, and Skipanon Channel
maintenance. The disposal site is also used intermittently
during Columbia River Bar maintenance dredging. Table 4 shows
the annual disposal amounts at Area D from 1966 through 1984.

The use of Area D has changed considerably since the
1970's. The total average annual disposal amount has decreased
from 1,320,000 cubic yvards in the 1971 through 1977 period to
742,000 cubic yards in the 1978 through 1984 periods. Much of
this decrease is attributable to a policy shift regarding dis-
posal of sediments from the mouth of the Columbia River (MCR)
project. In the early and mid 1970's, sediments dredged from
inner portions of the bar were routinely disposed of in Area D.
In addition, sediment loads from the MCR project were dumped in
Area D when the dredging vessel came back into the river for
shift changes and resupplying. These practices were discontin-
ued in the late 1970's, resulting in a substantial decrease in
the use of Area D for MCR disposal. MCR sediments are now
disposed of in Area D only when the hopper dredge, after
loading up on the bar, is forced back into the river due to
rough weather conditions.

The majority of disposal at Area D is now undertaken as
relief work for MCR dredging. Relief work is performed when
the Corps hopper dredge discontinues work on the bar due to
rough weather conditions and moves into the estuary to dredged
other projects. According to Corps of Engineers information,
61% of the dredging in Baker Bay, Chinook and Skipanon Channels
and 85% of the dredging on lower Columbia River Bars is relief
work. On the average, 84% of the disposal in Area D is under-
taken as relief work (Nancy Case, personal communication,
11/25/85; Appendix B). If one can assume that bar conditions
during all periods of relief work are too rough for safe
navigation to ocean disposal sites, then 84% of the disposal at
Area D is in conformance with agency, shoreline master program,
and comprehensive plan policy. This assumption, however, is
not entirely valid because there are periods when weather
conditions are too rough to dredge on the bar but not too rough
to cross the bar. During these periods, disposal in Area D
would still be contrary to agency shoreline master program and
comprehensive plan policy. The number of times that those
instances occur cannot be quantified.

Present disposal at Area D averages 645,000 cubic yards
per year. Of this amount, 104,850 cubic yvards or 16% are not
disposed of during relief work and potentially do not comply
with the inclement weather policy. Some of this 104,850 cubic
yards disposal may, however, occur during rough weather
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Table 4. Annual dredged material disposal volumes at Area D,
1966 through 1984 (from Corps of Engineers records)

Disposal Amounts by Project
(x 1,000 cubic yards)

: CHINOOK
MOUTH OF THE SKIPANON *
YEAR COLUMBIA RIVER BAKER BAY OTHER TOTAL
1966 156 0 1,410 1,566
1967 235 0 652 887
1968 - 126 0 308 434
1969 29 0 12 41
1970 3 0 490 493
1971 242 0 608 850
1972 283 0 1,254 1,542
1873 410 0 666 1,076
1974 507 1 1,006 1,514
1975 896 16 908 1,820
1976 759 0 890 1,649
1977 710 0 76 786
1978 146 0 703 849
1979 158 28 351 537
1980 . 236 59 313 608
1981 6l 117 1,071 1,249
1982 34 22 143 199
1983 43 137 115 295
1984 66 154 1,236 1,456
Total 5,105 534 12,212 17,851

*Flavel, Desdemona, Upper Sands, and Tongue Point Crossing
shoals
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conditions (for example see page 12, excerpt 26, and
preceding discussion). In these instances disposal at Area D
would conform to the policy. The number of times that these
instances occur cannot be quantified.

Scientific Research Pertaining to Area D

Several research projects have provided information on
sediment transport at Area D. The Columbia River Estuary Data
Development Program (CREDDP) produced estuary-wide information
on currents, sediment transport, and shoaling that is useful
for examining Area D. Prior to CREDDP, the Corps of Engineers
funded two research projects on the movement of sediment from
Area D: Walter, et al. (1979) and Roy, et al. (1982).

Sediments deposited at Area D move from the vicinity of
the site to other localities after disposal (Walter, et al.
1979, p. 30). The material disposed of at Area D can be trans-
ported from the site either suspended in the water (suspended
sediment transport) or along the bottom (bedlocad sediment
transport). The type of sediment transport is dependent mainly
on sediment grain size and current speed. In the vicinity of
Area D, sediments with grain sizes smaller than 2.5 phi (0.18
mm) are generally transported in suspension while sediments
with grain sizes larger than 2.5 phi are generally transported
as bedload. Table 5 shows the amounts of Area D sediment fal-
ling in each of the two grain size categories. Once sediment
enters Baker Bay, either in suspension or bedload, most of it
will settle and remain because of the slower currents in the
bay.

As indicated by the comparison of phi sizes most of the
sediment transported from Area D moves in the bedload. Bedload
sediment transport patterns in the vicinity of Area D are ex-
tremely complex. Net transport is upstream in the north chan-
nel just south of Area D and downstream in the area immediately
north of Area D. Area D itself shows seasonal variation in
transport patterns; however, the primary transport is in the
upstream direction (Sherwood, et al. 1984, p. 142: Fox, et al.
1984, plates 8 and 9; Roy, et al. 1982, Appendix p. 26).

More specific evidence concerning the movement of sediment
from Area D appears in the two studies funded by the Corps of
Engineers. Walter, et al. (1979) examined currents, suspended
and bedload sediment transport, sediment size, and sediment
mineralogy at Area D and other parts of the estuary and ad-
jacent ocean. The researchers' findings pertaining to Area D
include the following:

1) (p.43) "The north channel around Site D is dominated

by medium grained sands (1.75 - 2.0 phi) with local
distributions of coarser sand (0.50 - 1.50 phi)."
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Table 5. Amounts of Area D sediment in two grain size
categories (Nancy Case, Personal Communication,

11/25/85)

Average cubic Average cubic
Project/ Average annual yards larger, vyards smalleg
Bar cubic yards than 2.5 phi than 2.5 phi
Flavel 500,000 390,000 116,000
Other lower
Columbia
River Bars 30,000 . 25,500 4,500
MCR 50,000 45,000 5,000
Skipanon,
Chinook,
Baker Bay 65,000 16,250 48,750
Totals 645,000 476,750 168,250

*

Sediments larger than 2.5 phi are more likely to be
transported from Area D as bedload. Sediments smaller
than 2.5 phi are more likely to be transported from Area D
in suspension.
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2) (p.43) "Bottom currents around Site D are generally
strong enough to remove sediment finer than the
ambient sediment present in the north channel."”

3) (p.43) "Currents around Site D have a significant
cross-channel component that probably produces a net
movement toward Baker Bay."

4) (p.43) "Dredged materials disposed at this site are
not stable and are transported away from the site,
probably, in part, into Baker Bay."

Roy, et al. (1982) examined sediment transport at Area D by
recording changes in a mound of sediment deposited at the site
and by following the movements of florescent-dyed sediment
placed at the site. This study focused on bedload transport of
Area D sediment in the north channel and made no measurements
in Baker Bay. The researchers' findings pertaining to Area D
are as follows:

1) (pp. 25-26) The mound of sediment placed at Area D
‘changed little in the six weeks following disposal.
Although the western part of the mound moved slowly
downstream, evidence suggested that the net movement
of the entire mound was upstream.

2) (pp. 26-27) The florescent-dyed sediment placed at
Area D moved both upstream and downstream along the
axis of the north channel. The sediment moved farther
and more rapidly upstream than downstream. The re-
searcher stated that '"These data suggest that bottom
currents in the north channel must be reversing and
generally stronger and/or of longer relative duration
and more variable in an upstream direction " (quote:
Roy, et al. 1982, p.27).

3) (p.28) The material at Area D that moves upstream is
possibly transported to Desdemona Sands.

Further discuss